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Herschel and ALMA: PACS 

1.  Two broad-band photometers with Herschel:  
a.  PACS: 70 | 100, 160 µm 
b.  SPIRE: 250, 350, 500 µm 

Frequency 
 
Bands are real in LOG spacing  

1 THz 
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PACS maps 

1.  Scanamorphous maps (Jscanam), HPF, 
MADMAP… 

2.  Unimap is available with HIPE 13 

3.  Which one to use for photometry? 

IRC+10216 160 µm 

GOODS-S at 160µm 
Mosaic of 50 maps  

Carina nebula complex, 70 µm 

SDP.81 
160 µm 
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Nominal pixel sizes: 
1.6”,3.2” blue,red 



ALMA/Herschel Archival Workshop, ESO Garching, Apr 15-17, 2015 

PACS maps, further information 
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Available in the PACS 
doc pages from HSC  
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PACS photometry, points to have in mind 

1.  The flux calibration is ± 7% in the three bands. 
 

2.  The relative photometric accuracy is ±2%. 
 

3.  The absolute zero level of the maps is not 
known. 
 

4.  PACS PSF: no unique PSF, depends on 

Ø  Scan angle 
Ø  Scan speed 
Ø  Data processing (HPF, projection…) 

Ø  Diffraction limited with Gaussian core 
PSF fitting for photometry is quite 
challenging (see eg Magnelli+13) 

blue 

green 

red 

5.5” 

6.7” 

11.5” 
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PACS photometry 

u  Annular sky aperture photometry for single 
objects:  

u  Integrated aperture flux error estimation is tricky 

u  Error maps: 
Ø  No error maps for the GLS mappers 

Ø  Some proxies for an error map:  
i.e. st.dev. map 

è Correlated noise 
Ø  Structure noise maps: under study 

u  Aperture corrections are available 
u  Colour-corrections: PACS assumes vSv = const 

è technical report PICC-CR-TN-044  
(see also Balog+13) 

u  Source detection: 

Ø  SExtractor, DAOphot, starFinder… 
Ø  getFilaments/getSources 

u  Published catalogues. How reliable are those? 
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Aperture size? 
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Herschel and ALMA: SPIRE 

1.  Two photometers with Herschel:  
a.  PACS: 70 | 100, 160 µm 
b.  SPIRE: 250, 350, 500 µm 

Frequency 
 
Bands are real in LOG spacing  

1 THz 
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SPIRE maps 

1.  Destriper maps: iterative + naïve projection 
2.  Point-source calibrated in Jy/beam 

3.  Extended source calibrated, with Planck-derived 
zero offsets, in MJy/sr 

IRC+10216, 250 µm 

Carina nebula complex, 250 µm 

MRK 231, 250 µm 
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Nominal pixel size 
(6, 10, 14)” at  
(250, 350, 500) µm 
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SPIRE maps, further information 
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Report available: NHSC wiki pages or 
the PDF version from the SPIRE docs 
in the HSC web 
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SPIRE beams 

Details + files available for  
download at the Herschel public wiki 

Radial profiles 

18” 

24” 

35” 
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SPIRE photometry 

1.  Point sources: use point source calibrated maps in Jy/beam 
a.  Timeline fitter 
b.  Source extraction with PSF fitting or other methods. 
c.  Aperture photometry 
d.  Quick and dirty method 

2.  Extended sources: use extended source calibrated maps + Planck zero 
offset in MJy/sr 

3.  Colour-corrections and beam corrections: read the SPIRE Handbook. 
 

4.  Use of community provided catalogues and maps. Caution! 
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Point source photometry 

1.  Useful quick and “dirty” photometry:  
Jy/beam maps è pixel value is the peak flux 
density of  a point source centred in that 
pixel. 

Lim+15, in prep 

Relative flux error 
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Point source photometry 

1.  Useful quick and “dirty” photometry:  
Jy/beam maps è pixel value is the peak flux 
density of  a point source centred in that 
pixel. 

2.   Timeline fitter is the best method: need 
source positions and timelines after the 
destriper. It’s easy to use in HIPE. 

3.   PSF fitting methods: use the empirical 
beams with suitable pixel size and position 
angle. 
Gaussian approximation is good in most cases. 

4.   Aperture photometry methods, careful with 
the aperture corrections: Sv dependent. 

5.  Colour-corrections: pipeline maps assume 
vSv = const. source.  
Tables and methods are available in the SPIRE Handbook. 

 

Lim+15, in prep 

Relative flux error 
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SPIRE photometer: calibration 
accuracy 

1.  For point sources 
a.  Absolute calibration accuracy ±4 %, correlated in the 3 bands, 

Neptune models 
b.  Relative cal accuracy: ±1.5%, random, but flux dependent 

(see previous slide) 
c.   Overall: ±5.5% (direct sum, conservative) 
d.  Photometric uncertainty: method dependent, + confusion 

noise. 
 

2.  For extended sources: 
a.  All of the above  
b.  Uncertainty on the beam solid angle ±4% 
 

14 Bothwell+13 
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Point source photometry: blending  

Source blending is a serious problem for SPIRE è large beam 

MIPS 24µm prior catalogue 

CL0024, 250 µm, 6”/pixel 

Different possible ways to  
address blending: 
 
è Simultaneous prior position fit 

 
è Monte Carlo methods 

(see Swinbank+15,  
MacKenzie+14) 

HST 
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Extended sources 

1.  Aperture photometry 
è colour-corrections 

2.  Semi-extended sources:  
è Methods are available to derive the source size correction  

(see Griffin+13) and the SPIRE Handbook. 

NGC4559, 250µm 

Beam FWHM 

16 



ALMA/Herschel Archival Workshop, ESO Garching, Apr 15-17, 2015 

User provided catalogues and maps 

1.  Dedicated effort from strong KP teams 
2.  Carefully estimate the reliability, robustness, the limitations: 

a.  Improvement in the calibration and pipelines since the 
publication. 

b.  Good estimates of all the systematics (i.e. flux limits, signal-
to-noise limits) 
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The end 

ESO ann15028 
07 Apr 2015  Herschel PR 

04 Nov 2010 
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